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INTRODUCTION

Neurofibromatosis type 1 (NF1) is a common autosomal dominant disease with a
wide variety of features which primarily involve neural crest-derived tissues. NF1 is
characterized by abnormal cell proliferation, particularly evident in the formation of
benign neurofibromas and malignant neurofibrosarcomas. Nearly all NF1 patients
develop neurofibromas while 3-5% develop neurofibrosarcomas. Presently there are no
known measures for the prevention of NF1 tumor development, and treatment of these
tumors using standard therapies has not proven to be particularly effective. An
understanding of the progression of normal cells to a benign tumoral state and ultimately
to a malignant one is presently lacking and would be invaluable for the development of
preventive strategies, diagnostic tools and therapeutic approaches. Our work involves
investigating the two-hit hypothesis in neurofibromas, as well as gleaning any
information about tumor progression pathways in NF1. Genetic methods are being used
to specifically search for abnormalities in NF1, TP53, and other tumor-related genes, as
well as screen for genetic and/or regulatory changes that might involve yet-unidentified
genes, through several more global genetic analyses. These data are being confirmed by
immunocytochemical techniques. Another aim is to study the functional effect(s) of NF1
and TP53 inactivation in Schwann cells through the use of antisense inhibition
technology. The combined use of these complementary approaches will lead to a more
comprehensive understanding of the pathogenesis of tumors in NF1 .




Technical Objective A. Establish that NF1 Tumors Conform to the “Two-Hit” Hypothesis
for the NF1 Gene.

Progress on Task Al (months 1-36): Continue/complete preparation of samples (DNA
and RNA) from the current solid tissue and cultures. Continue subculture of tumoral
Schwann cells.

We have prepared RNA and DNA from nearly all of the solid tumors and cultures
previously established (prior to Oct. 1998) and received in this current year, which
includes 21 dermal tumor cell cultures (total of 90 solid tissues prepared for DNA and/or
RNA), 15 plexiform tumor cell cultures (total of 38 solid tissues prepared for DNA and/or
RNA), 4 MPNST cell cultures (total of 10 solid tissues prepared for DNA and/or RNA).
Currently, a total of 18 dermal and plexiform cell cultures have grown the best, appearing
homogeneous and enriched for neurofibromin-deficient Schwann cells. There are over
20 other cultures that are still being developed and analyzed. NF1 tumor samples are still
being received at the average rate of 2/month; about 1/3 have sufficient tissue for
culturing. Of the ones submitted to culturing, about 1/3 completely fail to culture or fail
to enrich for Schwann cells. We are currently investigating those that grow but whose
Schwann cells don’t respond to GGF mitogen; it is possible that these represent a subset of
NF1 tumors with a slightly different precursor cell (more fibroblastic than Schwannian).

Progress on Task A2 (months 1-12): Complete intragenic LOH studies on all available
tumors; complete studies to outline extent of NF1 deletions.

LOH analyses have been performed DNA from primary tissue on 44 dermal, 38
plexiform, and 8 MPNST tumors for at least the 3 most informative markers within the
NF1 gene (the microsatellites evi20, I38GT, 127CA). Thus far 12 dermals have shown
LOH, 7 plexiforms have shown LOH, and 6 MPNSTs have shown LOH. Overall, a
number of the plexiform samples have been uninformative for the markers under study,
so this is likely an underestimate of true LOH frequency in plexiform tumors. For the
two MPNSTs that did not show LOH, one was irradiated prior to surgery (and thus the
malignant cells were probably dead) and the other was a sample from a tumor where the
malignancy was not widespread, so the DNA could represent just benign tissue. Through
our experience we have found that the informativeness at most of the RFLPs is fairly
low, and thus we have concentrated on the most informative markers (where patients
are likely to be constitutionally heterozygous, allowing for LOH to be assayed). Essentially
all of the NF1 intragenic markers plus at least 6 flanking loci (and markers scattered
across 17p and 17q) have been totally analyzed on 38 dermal neurofibromas, 10 plexiform
tumors, and 5 MPNSTSs, delineating the extents of deletions. These latter data include
those published by our lab in Colman et al. (1995) and in a manuscript recently submitted
(Rasmussen et al.). Overall our data suggest that regions of LOH never extend beyond the
q arm in benign tumors, but that LOH tends to occur more commonly (as least via the
methods used here) in plexiform tumors than dermal tumors. MPNST LOH appears to
include the whole chromosome (as in a homolog loss) or nearly the whole chromosome
(definitely deleting TP53) in all of the tumors showing LOH. The LOH work is
continuing on the remaining solid samples that have not yet been fully analyzed (mostly
those received in the lab since 4/98). Furthermore, we are now extending the LOH
studies to DNA derived from tumor cultures, in case LOH was not evident in solid tissue
due to normal contamination. This should increase our chances for detection of LOH,

6




although we cannot be certain that tumorigenic Schwann cells are enriched in every
culture. However, the analysis of these nicely complements the solid tissue analysis.

Progress on Task A3 (months 4-12): Complete NF1 protein truncation test (PTT) studies
on all tumors for which NF1 LOH was not found to identify somatic mutations; complete
NF1 PTT on all blood samples to identify germline mutations; characterize specific
mutations (germline and somatic) on cases in which PTT has identified truncated
proteins.

Standard PTT has been completed on 41 constitutional RNA samples, with 10
mutations having been definitively identified, and 7 other clearly positive signals
currently being worked up to identify the specific mutation. Our experience now shows
us that determining the mutation based on a positive PTT test can be a very time-
consuming task, with 10-17 exons (and flanking intron sequence) to search in each
positive segment. However, we are in the process of increasing our rate of sequencing,
which should pay off in faster mutation detection. Furthermore, we have found that
there can be both false negatives and false positives due to sub-optimal RNA quality, and
due to aberrant NF1 splicing that can be seen in the general population (and may be
related to sample handling). We are pursuing these issues since they have significant
implications for molecular diagnostics. Further work with the PTT has included analysis
of 10 solid tumor RNAs, which were not as clear-cut as the blood RNAs. However, this
analysis did detect two germline mutations in tumors. There were several other weak
positives that are currently being analyzed. Another study in the lab utilized smaller PTT
fragments (method: Park et al., 1998) on 50 RNA samples of lesser quality (some
germline, some tumor), and found only 14 possible positive results (although not all the
segments worked for all samples). This suggests that the assay is less sensitive with
decreasing RNA quality, and that the PTT will not be applicable to at least some of the
samples on hand. However, since 1996 there have been another 200 NF1 mutations
discovered in the NF1 community, and for samples with suboptimal RNA, we will
screen the most commonly mutated exons as an alternative, although not very sensitive,
strategy for finding the underlying NF1 gene mutations. In addition, the LOH analysis
above indirectly identifies individuals who may have large germline NF1 deletions
(which escapes PTT detection) by the presence of homozygosity at most or all markers; we
analyze other family members or do Southern blots to determine whether deletions exist,
and have found several such individuals (Rasmussen et al., 1998).

Progress on Task A4 (months 6-12): NF1 tumor samples and derivative cultures will be
analyzed using immunocytochemical and Western blot analyses to determine if they are
indeed devoid of neurofibromin.

15 dermal neurofibromas have been immunostained with anti-neurofibromin,
and of these, at least 10 appear to have at least focal negativity for neurofibromin in
Schwann cells. Sections from 11 plexiform tumors have been similarly stained, with at
least 7 showing clear negativity or focal areas of Schwann cell negativity. [Please note that
our original pathology consultant was listed as Dr. Amyn Rojiani, who left the
University of Florida shortly before this grant began, moving to Tampa. For this past year
he has been the official consultant, but the fact that he is no longer at this site has been a

7




major hindrance to our progress. Thus, we are now officially naming Dr. Anthony
Yachnis, neuropathologist here at the Univ. of Florida, as our consultant beginning this
year (5% effort). In the past couple of months he has been tremendously helpful in
analyzing these sections and in obtaining specimens. His curriculum vita is included as a
separate attachment.]. Three solid MPNST sections have been stained, all are negative for
neurofibromin or have focally negative areas. Overall our data suggest a lack of
neurofibromin in most of the NF1 tumors (or at least in subsets of Schwann cells),
supporting the two-hit hypothesis, in particular in Schwann cells. Western blot analysis
of Schwann cell-enriched cultures from 10 dermal and 8 plexiform tumors showed
complete absence of neurofibromin, further supporting the two hit hypothesis and
indicating that these cultures are homogeneous for tumorigenic Schwann cells
(manuscript in preparation). Sections from an additional 10 tumors are currently being
stained and analyzed, as is ongoing for all incoming tumors and developing cultures.

Progress on Task A5 (months 6-12): Complete immunocytochemistry analysis for
neurofibromin protein of tumors/cell cultures; complete Western blot studies for
neurofibromin on tumors/cell cultures.

See Task A4. Note that in nearly every case, we are not receiving sufficient
primary tumor material to extract protein as well as establish a culture and extract nucleic
acids (and fix/paraffin embed some for pathology). Thus, we are unable to compare
primary tumor to cultures on Western blot. However, this is now clearly unnecessary
since the sections and Westerns of cultures are clearly showing a lack of neurofibromin,
supported by genetic analysis as well in many cases.

Progress on Task A6 (months 1-36): Complete antisense inactivation of NF1 to model
NF1 inactivation in NF1-relevant cells; perform tumorigenicity related assays in
antisense inhibited cells.

Oligonucleotide antisense inhibition has not been further pursued because it is
now clear that the antisense construct approach is the better method, providing stable
cultures that can be manipulated in the laboratory to obtain much greater information
about tumorigenicity. One NF1 antissense construct was created, containing 1.2 kb of the
5 end of the NF1 gene (human sequence). This construct was transfected into
immortalized rat Schwann cells and its expression induced. Neither Western blot nor
RNA-level analyses revealed a reduction in endogenous NF1 message or neurofibromin.
Hypothesizing that the problem lies with the cross-species hybridization, we have
recently created a new antisense construct containing 450 bp of rat NF1 cDNA
(corresponding to approximately exons 4a-6). We are in the process of transfecting this
construct into the rat cells, and will measure effects on neurofibromin message and
protein, to confirm an antisense inhibition of NF1. Successfully inhibited cells will be
analyzed as proposed for tumorigenic properties. It is possible that the original human
construct will function perfectly in human Schwann cells, which we will attempt once
antisense in the rat cells has been shown effective. Antisense approaches have not been
reported for genes as large as NF1, and so it is possible that there are underlying
mechanisms that may effectively prohibit successful antisense inhibition for this gene.




Technical Objective B. Evaluate the Involvement of the TP53 Gene in NF1 Tumors.

Progress on Task Bl (months 1-6): Complete TP53 LOH studies on all available tumors.

TP53 LOH analysis of 10 dermal tumors which showed LOH at the NF1 gene failed
to show LOH on 17p, including at TP53. In fact it was clear that regions of LOH did not
extend very far proximal to the NF1 gene on 17q. Based on this and the fact that these
tumors never become malignant, it is clear that TP53 is not affected in dermal tumors
and we no longer need to examine these at this locus. However, we analyzed 2-3
polymorphisms at the TP53 gene for 26 primary plexiform tumor DNAs, 8 plexiform
Schwann cell cultures, and 15 MPNSTSs (some were cultures). Of these, 7 of the MPNSTs
showed LOH, but none of the plexiforms were positive. This supports the notion that
deletion of TP53 is not involved in plexiform tumors (which are benign but complex and
potentially massive tumors) (Rasmussen et al., submitted). The results are clear enough
that no further work needs to be done on this Task.

Progress on Task B2 (months 12-24): Complete TP53 sequencing on all tumors.

TP53 mutations are reported almost exclusively in six exons (4-9, most of the open
reading frame); these exons were PCR amplified and analyzed by SSCP, using several
positive controls for point mutations. All of the control point mutations were detected,
but no other additional changes were found in any of the tumors (26 primary plexiforms,
8 plexiform cultures, 15 MPNSTs). Thus, we consider this analysis to be quite sensitive,
and there is no indication that subtle mutations of TP53 are involved in plexiform
tumors. One of the positive controls was a known point mutation in a previously-
published MPNST (Nigro et al., 1989); this was detected but no other signs of point
mutations were identified in our MPNSTs. This suggests that TP53 mutations are not
common in MPNSTs, either. In addition to our work, others have reported a similar lack
of subtle TP53 mutations in NF1 tumors, including LOH, and thus we feel that this
question has been adequately answered: TP53 is only involved in MPNSTSs, and may not
always be involved in those tumors.

Progress on Task B3 (months 12-36): Complete inactivation of TP53 by antisense
technology in Schwann cells; perform transformation related assays in TP53 antisense
inhibited cells.

Given the lack of genetic defects of TP53 in plexiform and dermal tumors (but its
involvement in MPNSTs), and based on our culture experience and information in the
literature, it is now evident that TP53 antisense studies are not likely to yield novel data
or re-create a useful NF1 model in the laboratory. Thus, this Task is no longer essential,
and in addition, it may not be financially feasible to accomplish in light of the reduction
in budget from the original proposal. But as a final possible effort, I have contacted a
laboratory which published a TP53 antisense construct several years ago. At the moment,
this construct cannot be located. However, should this laboratory find the clone and send
us the plasmid, we may pursue the transfection and analysis of normal and plexiform
Schwann cells.




Progress on Task B4 (months 18-24): Perform immunocytochemistry studies for p53 on
all tumors.

As a final confirmation of the genetic data, we still plan to perform some p53
staining on NF1 tumor sections (which would detect p53 containing point mutations).
However, based on data above, this will now be limited to a set of MPNSTs and plexiform
tumors. In recent years it has become clear that the most important research focus for
ultimate medical purposes is the analysis of plexiform tumors, as they affect as many as
1/4 patients and can have devastating medical and psychological effects (whereas
MPNSTs, although often fatal, are a rare complication).

Technical Objective C. Examine the Involvement of Genes other than NF1 and TP53 in
NF1 Tumorigenesis.

Progress on Task C1 (months 1-12): Complete cytogenetic analyses on neurofibroma and
neurofibrosarcoma cell cultures.

Seven dermal neurofibroma Schwann cell-enriched cultures were submitted for
cytogenetic analysis, and all were found to have normal karyotypes. Six plexiform
Schwann cell-derived cultures were karyotyped, and four of these had abnormalities.
(See Table 1 below)(from manuscript in press: Wallace et al., in press). One of these
plexiforms actually contained some sarcomatous foci, and thus some of the cytogenetic
rearrangements represent the MPNST cells. Of the abnormal plexiforms, one had a fairly
simple rearrangement (a balanced translocation), while the others had several
heterogeneous rearrangements. Since one breakpoint was possibly in the vicinity of a
tumor suppressor gene called p73, we obtained a BAC clone containing that gene and our
cytogenetic lab performed FISH on the tumor chromosomes. No abnormalities were
seen, suggesting that this translocation does not disrupt the p73 gene. Based on the
literature, we chose not to pursue cytogenetic analysis of more MPNSTs--these are
typically so abnormal as to be impossible to interpret. Our data suggest that Schwann cells
are genetically altered in plexiform neurofibromas, in many cases involving cytogenetic
level rearrangements. There were no common regions involved, and the fact that the
cultures were heterogeneous suggests that there are likely several pathways to plexiform
tumorigenesis, and that chromosomal instability may be conferred in these tumors. This
also suggests that changes in addition to mutation at NF1 are needed for plexiform
tumorigenesis. The data also suggest that fewer, and more subtle, genetic rearrangements
are involved in dermal tumor formation; indeed it is still possible that mutation at NF1
alone is sufficient for tumorigenesis. Or, an additional interpretation is that there are
deletions that are not evident due to homolog duplication (or duplication and
replacement of a portion of a chromosome by the other homolog); however these should
still be detected by LOH, and thus we continue considering all of our genetic and protein
level data in deriving hypotheses about tumorigenic events. These are substantial
insights into the clonal cell type in neurofibromas, as well as genome-wide genetic
events, and our manuscript describing these results is in press in Genes, Chromosomes,
and Cancer. Further cytogenetics will likely be pursued in successful plexiform cultures
to shed light on possible common pathways.
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Table 1. NF1 Neurofibroma Schwann Cell Cultures and Karyotypes.

Cell Line Karyotype
Dermal Neurofibromas
SC*(cNF96.5f) 46,XX[18]
SC*(cNF96.5g) 46,XX[13]
SC*(cNF97.2a) 46,XX[18]
SC*(cNF97.2b) 46,XX[5]
SC*(cNF97.5) 46,XY[20]
SC*(cNF94.5) 46,XY[18]
SC*(cNF93.1a) 46,XX[10]

Plexiform Neurofibromas
SC*(pNF95.6) 46,XY[20]

SC'(pNF95.11b)  46,XY[20]
SC*(pNF94.5) 46,XY,t(1;9)(p36.3;p22)[24]

SC*(pNF95.5) 46,XX,1(2;11)(q13;q23)[3]/
46,XX,del(12)(q13)[1]/
91,XXXX,del(2)(p13),idic(4)(q?31.2),-20[1]/
46,XX[15]

SC*(pNF95.1) 8/14 cells were individually abnormal as described below:
44,XX,dic(17;22)(p13.3;q13.3),dic(16;20)(p13.3;q13.3)[1]/
46,XX,+X,-9[1]/
44,XX,dic(1;17)(q44;p13.3),dic(9;16)(p12;q24),der(16)t(9;16)(p12;q24),

-18,add(22)(q11.2)[1]/
746,XX,t(16;22)(p13.3;q13.3)[1]/
45,XX,del(12)(p13),add(17)(p13.3),dic(22;22)(p11.1;q13.33)[1]/
45,XX,+1,-12,-16[1]/
45,XX,-8,add(16)(q24),add(20)(q13.3)[1]/
45,XX,der(9)(9pter->q34::?::15q26->15pter),-10,+12,-15[1]/
46,XX[6]

SC*(pNF92.1)* 46,XX,t(1;9)(p36.1;q21.2),t(9;12)(p24;q13),t(11;17)(q?14.2;?p13)[2] /

46,XX,t(2;11)(q21;q13),t(3;19)(p12;q13.1),del(6)(q21.2),add(10)(p15),
del(14)(q24),add(22)(p11.1)[2]/

53~58,XX+2,add(2)(p21)x2,add(2)(q37),+6+7,add(7)(q34),+8,add(11)
(p11.2),add(11)(q23),-13,add(14)(p11.1),+16,add(16)(q12.1)
+17,+19,add(19)(q13.3),+20,+21,-22[cp3]/

108~116,XXXX,-X,idemx?[cp2] /*

44,XX,-6,-17,-18,+21[1]/

46,XX,add(22)(q13)[1]/

47 XX,+5[1]/

46,XX[4]

*this plexiform tumor had malignant foci.
#these 2 near-pentaploidy cells included the same structural abnormalities observed in the composite
karyotype described immediately above, however the exact copy number could not be established.
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Progress on Task C2 (months 11-12): Perform comparative genomic hybridization on 5
cutaneous, 5 plexiform tumors and 5 neurofibrosarcomas.

Due to the delay grant notification/activation, our original collaborator in Tampa
had to withdraw her offer to collaborate using this method. I have approached two other
labs, who have not yet been able to collaborate. I am still attempting to contact other
possible collaborators. Once we can find a collaborator, this method can be done
relatively quickly, and thus we have hopes of completing this task. However, it is
possible that this method may be obsolete for some studies such as this, and/or will be
supplanted by other methods such as expression analysis, which we are investigating.
One potential problem is that, given the cytogenetic heterogeneity of the plexiform
cultures we have discovered, (which presumably reflects the heterogeneity (due to
progression or instability) in the primary tumors), one would not expect very clear CGH
signals in plexiforms. Also, since the submission of our grant, one group published a
small CGH study in neurofibromas and their results were essentially negative in benign
tumors, and even the MPNSTs did not have very consistent results; this is not very
promising preliminary data for further CGH studies (Lothe et al., 1996). Based on these
factors, we are less enthusiastic about CGH for providing useful NF1 information. With
the lack of obvious cytogenetic rearrangements in dermal tumors, there is less
justification for attempting this with dermal tumor DNA. It is also likely that MPNSTs
would yield a wide variety of abnormal results, beyond the level of simple interpretation.
Thus, we are re-evaluating the utility of CGH.

Progress on Task C3 (months 13-24): Perform LOH studies for 8 tumor suppressor loci on
all NF1 tumors.
We are preparing to start this task.

Progress on Task C4 (months 25-26): Perform second CGH series on tumors of interest
(probably all MPNSTs, unless alterations identified in plexiforms in first series of CGH).
See Task C2.

Progress on Task C5 (months 18-24): Submit samples for differential display (DD) analysis
to Core Lab.

We are already working on this task, having submitted RNA from cultures from 2
dermal, 6 plexiform, and 3 MPNST tumors (along with normal Schwann cell cultures) to
the Core Lab. Three gels have been run, and a total of 17 bands that showed apparent up-
or down-regulation in some or all tumors (consistent at least within tumor type) were
chosen and are being sequenced. Secondary confirmation of aberrant expression remains
to be done by the Core as well. Most of the samples (at least within each tumor type)
showed very similar patterns, suggesting that there are not a vast number of expression
changes within these tumors. Thus, we believe that we will be able to derive meaningful
results from these experiments, clues about genes and biochemical pathways involved in
tumorigenesis. Another 3 gels are planned, with a total of 30 bands to be sequenced
already budgeted.

Progress on Task C6 (months 25-36): Characterize and analyze specific genes suggested by
CGH and DD experiments.

To be done in the last year of the grant.
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KEY RESEARCH ACCOMPLISHMENTS

e 40 NF1 tumor cultures have been established; 18 of these are clearly tumorigenic
Schwann cells (neurofibromin negative), the others are still being characterized.

¢ NF1 LOH analysis has been performed on 90 NF1 tumors; 53 of these have been
analyzed most fully (including flanking markers)

e PTT and mutation analysis are underway, thus far no subtle intragenic NF1 mutations
have been detected in tumors (just deletions). 10 germline mutations have been fully
characterized.

¢ Neurofibromin staining has been done on most tumors where fixed sections are
available. Western blot analysis for neurofibromin has been performed on all
cultures that have shown good enrichment for Schwann cells.

e Two NF1 antisense constructs have been made (one human, one rat). The human
construct has been tested in rat Schwann cells (negative results).

e TP53 LOH and mutation analysis were performed on 49 tumor DNAs.
o Cytogenetic analysis has been performed on 13 neurofibroma cultures.

o Differential display has been performed on 11 tumor cultures, putative positive bands
are under characterization.

REPORTABLE OUTCOMES

1. As part of the PTT-based mutation studies, we found a relative hot-spot for NF1
mutation, and we combined data with a lab in Belgium for a manuscript in press
(Messiaen et al., in press).

2. Substantial NF1 tumor LOH data have been submitted for publication (Rasmussen et
al., submitted).

3. A report of tumor Schwann cell culture technique and cytogenetics is in press (Wallace
et al., in press). This, combined with manuscript(s) in preparation, will also reveal that
we now have a number of very good tumor Schwann cell cultures, a possible resource for
NF1 collaborators.

4. An ASHG abstract in October 1998 was presented as a poster (and as a talk at the
adjunct NNFF Research Symposium meeting). This work described some of the aberrant
splicing of the NF1 gene that has been observed (in non-NF1 individuals as well).
(Wallace et al., 1998).

5. A talk about preliminary work in neurofibromin staining of neurofibroma sections
was presented at a national pathology meeting (Rojiani et al., 1999).

6. This work is part of the Ph.D. training for two graduate students, Susanne Thomson
and Lauren Fishbein. Susanne successfully competed a training grant position too fund
her stipend.
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7. Animal model studies of NF1 tumorigenesis have been proposed, based on the success
of the tumor cultures, and this was recently submitted to the Department of Defense as a
grant application.

CONCLUSIONS

Our work thus far substantially supports the two-hit hypothesis in NF1 tumors, by
virtue of: significant LOH frequencies in tumor DNA (where the remaining allele
contained the germline mutation), lack of neurofibromin staining in all or portions of
tumor sections, lack of neurofibromin in Schwann cell cultures derived from tumors.
Furthermore, the cytogenetics study, in combination with the neurofibromin staining
results, strongly supports the hypothesis that there is a genetically-abnormal clonal
Schwann cell population in neurofibromas, in which neurofibromin is lacking. These
are among the first, most convincing data, supporting the two hit hypothesis in Schwann
cells in neurofibromas. This establishes the Schwann cell as the cell type to target for
therapy, and suggests that a significant neurofibromin deficiency is one common
underlying basis for these tumors, also helpful data for future therapy design. The
cytogenetic data also suggest that plexiform tumors are more complex genetically, which
may mean that additional genetic mutations are required for plexiform development,
whereas fewer mutations are necessary for dermal tumor development. This suggests
that some of the aims to study other loci are justified and should be successful, although
it is possible that there will not be common pathways to tumorigenesis, based on the
cytogenetic heterogeneity. TP53 work has shown that the TP53 gene does not appear to be
missing or mutated in benign tumors, just in MPNSTs. These accomplishments are also
helpful in future strategies aimed at therapies.
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Title: "Characterization of a Transgenic Mouse Model of Pediatric Primitive
Neuroectodermal Tumors (PNETSs)."

P.I.: Anthony T. Yachnis, M.D.

Total Award: $50,000

Funding period: 1991-1993
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Grant Support: (continued)

New Faculty Research Support Program, Division of Sponsored Research (DSR-D).

P.I.: Anthony T. Yachnis, M.D.

Title: "Pathoanatomic Correlates of Temporal Lobe Epilepsy in Children: Role of
Aberrant Apoptosis in the Etiopathogenesis of Malformative Neoplasms and Dysplasias.”
Total Award: $7,500 (with matching funds from Department of Pathology)

Funding period: 1994-1995

Co-sponsor - Suzanne Powell, Neuropathology Fellow,

College of American Pathologists (CAP) Foundation Scholars Program Research Award
Title: "Role of Aberrant Apoptosis and Expression of Developmentally Regulated
Molecules in the Etiopathogenesis of Malformative Neoplasms and Dysplasias."

Total Award: $25,000 Funding period: 1994-1995

Co-Investigator - University of Florida Research Foundation (Grantor: Williams and
Troutwine, PA of Portland, Oregon)

P.I.: Nancy S. Hardt, M.D.

Title: "Detection of Silicone in the Brains of Rats and its Effect on Memory:
Submuscular Injection with Silicone Gel."

Total Award: $108,106.00

Funding period: June 17, 1996 - July 1, 2000

Howard Hughes Medical Institute Research Resources Program, University of Florida
College of Medicine

P.I.: Anthony T. Yachnis, M.D.

Title: “Altered Expression of the Cell-Survival-Promoting Polypeptides Bcl-2 and Bcl-x in
Glioneuronal Dysplasias and Tumors of the Temporal Lobe.”

Total Award: $1840.00 (Protein Chemistry Core Laboratory)

Funding Period: April 1, 1997 - March 31,1998

Co-Investigator - University of Florida College of Medicine, College Incentive Fund /
Research Development Award Program

P.I.: Sandra Juul, M.D.

Title: “Erythropoietin in the Central Nervous System: Form and Function”

Total Award: $25,000 (equipment and supplies)

Funding Period: May 15, 1997 - May 1999
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Grant Support: (continued)

Howard Hughes Medical Institute Research Resources Program, University of Florida
College of Medicine

P.I.: Anthony T. Yachnis, M.D. _

Title: “Altered Expression of Polypeptides that Regulate Cell Survival in Glioneuronal
Dysplasias and Tumors of the Temporal Lobe.”

Total Award: $2000.00 (Hybridoma Core Laboratory)

Funding Period: April 1, 1998 - March 31, 2000

University of Florida College of Medicine College Incentive Fund

P.I.: Anthony T. Yachnis, M.D.

Title: “Identification and Characterization of Immature Neuronal Precursors in the Human
Amygdala and Dentate Gyrus.”

Total Award: $18,823.00

Funding Period: July, 1998-June 15, 2000

U.S. Army Medical Research and Development Command

NF960027

P.I.: M. Wallace, Ph.D.

Title: “The Role of Cumulative Genetic Defects in NF1 Tumorigenesis”
Total Award: $159,460/year

Funding Period: 09/01/98-08/31/01

Salary support only for Dr. Yachnis (5% effort)

Research Experience and Interests:

1994-Present Developmental Neuropathology: Department of Pathology and Laboratory
Medicine, University of Florida College of Medicine. Studying developmental
expression of bel-2 and related molecules and programmed cell death (PCD) in the
human brain. Applying data from normal brain development in order to identify
congenital or acquired brain defects, including pathologic changes in temporal lobe
resections for intractable epilepsy, which affect PCD or may be caused by
abnormal PCD.

1990-1993  Developmental Neuropathology: Department of Pathology and Laboratory
Medicine, Hospital of the University of Pennsylvania. Studies supported by an
American Brain Tumor Association fellowship involved the molecular
characterization of events during normal human cerebellar development that relate
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to pediatric posterior fossa neoplasms. A transgenic mouse model of primitive
neuroectodermal tumors was studied.

Research Experience and Interests:

1989-1990

1983-1984

1981-1982

1979-1981

Molecular Neuroscience Research: Department of Neurology, Hospital of the
University of Pennsylvania. Studied reu oncogene expression in developing
peripheral nerve, nerve degeneration and peripheral nerve sheath tumors.
Techniques included DNA and RNA extraction, southern and northern blot
analysis, polymerase chain reaction, in situ hybridization and
immunohistochemistry.

University Medical Student (Gill) Grant: Departments of Biochemistry and
Neuroscience, George Washington University, Washington, D.C. Conducted
receptor-binding experiments using rat brain slices. Studied the
neuropharmacology of bombesin-like peptides.

Research Biochemist: Naval Medical Research Institute, Neurology Branch,
Bethesda, MD. Studied pathologic changes during post-ischemic reperfusion after
cerebral air embolism. Set up high performance liquid chromatographic system for
quantitative analysis of brain peptides.

Masters Thesis in Developmental Biology: Graduate School of Arts and
Sciences, The George Washington University, Washington D.C.

Title: “The Initiation of Cell Proliferation In Vitro by Growth Factors Released
from Degenerating Peripheral Nerves”, September 30, 1981.
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